SiO and SiO 2 dissolution study:
We evaporated 50 nm thick films of SiO and SiO 2 by ebeam evaporation at rates of 0.1 nm/s and 0.3 nm/s respectively on bare Si wafers in the shape of 1000 µm by 1000 µm squares. We fabricated 70 µm grippers with 10 nm SiO and 30 nm SiO 2 thick hinges and 150 nm thick SiO rigid segments as described below on bare Si wafers. We submerged both sets of samples in 50 mL of phosphate buffered saline (PBS, pH 7.4) at 37 o C and measured the film thicknesses using an Atomic Force Microscope (AFM) and a Filmetrics film thickness measurement tool every other day. We calibrated the Filmetrics tool using a bare Si wafer. Prior to measuring, each sample was removed from PBS, rinsed with DI water, and finally dried with compressed air. Each measurement was an average of nine points per wafer over three wafers. We replaced the PBS over each sample after each measurement.
2. Microgripper fabrication:
To fabricate the microgrippers, we deposited a copper (Cu) sacrificial layer on a silicon (Si) wafer. We photo-patterned a pre-stressed bilayer in the shape of the gripper using photolithography on an ASML stepper with 500 nm resolution. We used ebeam evaporation to deposit silicon monoxide (SiO) and silicon dioxide (SiO 2 ). The thicknesses of these layers depended on the desired folding angle and the size of the microgrippers, but ranged from 2 nm to 30 nm thick. Examples of SiO/SiO 2 thickness combinations are given below in Table S1 for several gripper sizes. These thicknesses achieved folding angles between 90° and 115°. Subsequently, we used photolithography to define our rigid segment regions which were made of 150 to 350 nm of e-beam evaporated SiO. The microgrippers were released from the Si wafer using either phosphate buffered saline (PBS) or APS-100 Cu etchant (Transene). (stained with neutral red dye to enhance their color) (Marshall BioResources) was added to the grippers at 37°C. Grippers closed after one to three hours. Grippers were imaged using optical microscopy.
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Film dissolution
We investigated the dissolution of thin films of SiO and SiO 2 in biological solutions at and above body temperature over a period of 20 days. Using a Filmetrics thickness measurement tool, we found that SiO degraded at a rate of less than 1 nm/day for the first 10 days, then appeared to plateau ( Figure S1a ). We believe that after these 10 days, we reached the lower limit of the Filmetrics measurement tool. SiO 2 cannot be measured by a Filmetrics tool due to surface nonuniformity after dissolution in PBS, so we measured the film dissolution using AFM. We found that SiO 2 degraded at an average rate of 2 nm/day ( Figure S1b 
Effect of thickness and time on thin film stress
We investigated the effect of film thickness and time on film stress for both SiO and SiO 2 . Using a wafer curvature measurement tool, we calculated the stress as a function of different thicknesses of SiO on a Cu sacrificial layer and different thicknesses of SiO 2 on Cu/SiO layers.
There was significant variation in the stress for each film, due to the large radii (small curvature) of the original Si wafers. Therefore, we used only data collected on wafers with a radius lower than 700 m ( Figure S2a ). There was also significant variation in the stress as a function of time after the films were deposited ( Figure S2b ). SiO 2 films became noticeably more tensile when 
Gripper Folding Models
The effects of SiO/SiO 2 thickness and strain on gripper folding angle were investigated using both an analytical thin film curvature model 
1. Dimensions
We used dimensions of the 10 µm and 70 µm gripper that were obtained directly from the CAD mask design files (Table S2 ).
2. Section
The bilayer was considered as a composite shell due to large aspect ratio between length and thickness (about 1000:1). Each layer was assigned a designed thickness, with three integration points used in a Simpson integration rule. Increasing the number of integration points to nine did not affect the final results.
µm Gripper 70 µm Gripper
SiO Thickness/nm 3 10 
3. Material Properties
The layers were assumed to be made of elastic isotropic materials with the following properties.
The mechanical properties for SiO 2 are well defined in the literature, 4,5 but properties for SiO are less commonly reported. Hence, we assumed mechanical properties of SiO to be between that of amorphous Si and SiO 2 , 6 given that SiO is a two-phase, non-homogenous mixture of amorphous
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Si and SiO 2 with some chemical bonding occurring at the interface of the phases. 7, 8 The initial stress was taken from measurements detailed above in Section 3. The properties used are listed in Table S3 .
Property SiO SiO 2
Young's Modulus (E, in GPa) 77 75
Possion Ratio ( ‫)ݒ‬ 0.2 0.17
Measured initial stress (σ, in MPa) -344 -2 Table S3 . Bilayer thin film properties used in the FEA model.
Boundary Condition
One end of the hinge was fixed in all three directions while the other was free to bend with a fixed length. The displacement of the palm (middle part of a gripper) was zero in x, y, and z directions, representing the fixed boundary of the hinge. The initial strain in the hinge determined the final folding angle. In Abaqus, the initial strain was simulated by assigning different thermal expansion coefficients to the two materials in the bilayer, and applying a temperature difference to the hinge region to realize the initial strain differential,
where the stresses and mechanical properties of each film are given above in Table S3 . For Figure 3 in the main text, we examined the effects of preload strain on folding angle (with fixed thickness from Table S2 ). To create this graph, we varied the preload strain from zero to the maximum value when the gripper completely folds. For effect of thickness on folding angle, also shown in Figure 3 , we fixed the preload strain as 0.0043 based on the film properties given in Table S3 and varied each layer thickness as noted in the graph. S10
5. Mesh and Step
The center and each hinge were meshed with 20 20 × structured elements, and the nondeformable panel was meshed with 10 10 × structured elements. Increasing the mesh density to 30 30× did not change the results. A large deformation was expected, and nonlinear effects of the large deformation and displacement were considered during the strain ramp from zero to the measured value.
Comparison of folding angle between experiment, analytical model, and FEM simulation
We compared the experimentally observed folding angle to the folding angles predicted by both the analytical curvature model and the FEA simulation, as shown in Figure S3 and Table S4 .
These results demonstrate agreement between the analytical model and the computational simulation, and are within 20% of what we observed experimentally, which is a reasonable level of agreement for design purposes. We attribute any differences mainly to errors in the measured values of evaporated film thickness and stress. S11 Figure S3 . 
Effects of film thickness on bending
We performed a sensitivity analysis to investigate the variation of fold angle with strain and thickness. 
The folding angle is calculated using, π α 180 ⋅ ⋅ = K l . For our case, with the plane strain condition, ) 1 (
(where E is the Young's modulus of the films; v is Poisson's Ratio of the films; t is film thickness; 0 σ is the initial stress; 0 ε is the initial strain; l , is the hinge length ). In these calculations, we used values listed in Tables S2   and S3 .
For this analysis, stress was considered to be constant with film thickness since the variation in thickness is minimal for each material. For a 70 µm gripper, as SiO thickness increases, the folding angle increases slightly; as SiO 2 thickness decreases, the folding angle decreases considerably ( Figure S4) . For a 10 µm gripper, the folding angle decreases with the increase of film thickness ( Figure S5) . The graphs in Figures S4 and S5 , along with the graphs in 
Ni/Ni single cell grippers
The use of ion beam assisted deposition (IBAD) significantly alters the stress in thin films as compared to e-beam deposition without ion beam assistance. For example, the stress in nickel films evaporated using traditional e-beam evaporation is on the order of 500 MPa tensile, whereas the stress in nickel films deposited with IBAD is approximately -350 MPa compressive.
This differential in stress can be utilized to achieve tightly curling films such as the ones described in the main text of the paper with SiO and SiO 2 . We began to investigate these Ni/Ni single cell grippers with polymer hinge triggers as untethered single cell capture tools that could be controlled via a magnetic field and thermally actuated at body temperature. 
